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A B S T R A C T

Background. The lack of a well-designed prospective study of
the determinants of urgent dialysis start led us to investigate its
individual- and provider-related factors in patients seeing
nephrologists.
Methods. The Chronic Kidney Disease Renal Epidemiology
and Information Network (CKD-REIN) is a prospective cohort
study that included 3033 patients with CKD [mean age 67 years,
65% men, mean estimated glomerular filtration rate (eGFR)
32 mL/min/1.73 m2] from 40 nationally representative nephrol-
ogy clinics from 2013 to 2016 who were followed annually
through 2020. Urgent-start dialysis was defined as that ‘initiated
imminently or <48 hours after presentation to correct life-
threatening manifestations’ according to the Kidney Disease:
Improving Global Outcomes 2018 definition.
Results. Over a 4-year (interquartile range 3.0–4.8) median fol-
low-up, 541 patients initiated dialysis with a known start status
and 86 (16%) were identified with urgent starts. The 5-year risks
for the competing events of urgent and non-urgent dialysis
start, pre-emptive transplantation and death were 4, 17, 3 and
15%, respectively. Fluid overload, electrolytic disorders, acute
kidney injury and post-surgery kidney function worsening were

the reasons most frequently reported for urgent-start dialysis.
Adjusted odds ratios for urgent start were significantly higher in
patients living alone f2.14 [95% confidence interval (CI) 1.08–
4.25] or with low health literacy [2.22 (95% CI 1.28–3.84)],
heart failure [2.60 (95% CI 1.47–4.57)] or hyperpolypharmacy
[taking >10 drugs; 2.14 (95% CI 1.17–3.90)], but not with age
or lower eGFR at initiation. They were lower in patients with
planned dialysis modality [0.46 (95% CI 0.19–1.10)] and more
nephrologist visits in the 12 months before dialysis [0.81 (95%
CI 0.70–0.94)] for each visit.
Conclusions. This study highlights several patient- and
provider-level factors that are important to address to reduce
the burden of urgent-start dialysis.

Keywords: AKI, chronic haemodialysis, chronic renal failure,
epidemiology, ESRD

I N T R O D U C T I O N

The transition from chronic kidney disease (CKD) to kidney
failure requiring kidney replacement therapy (KRT) is a critical

KEY LEARNING POINTS

What is already known about this subject?

• Urgent-start dialysis is common even with early nephrology care. The lack, until recently, of a consensus definition for
urgent start made it difficult to establish the role of potentially modifiable risk factors.

• The most commonly reported risk factors were age, comorbidities and low glomerular filtration rate at initiation, but
multivariable analyses investigating the independent effects of sociodemographic and clinical factors and of
nephrology care on urgent start are sparse.

• A well-designed prospective study was needed to determine the relative impact of individual- and provider-related
factors associated with urgent-start dialysis.

What this study adds?

• Based on a nationally representative sample of nephrology clinics, we estimated the risk of urgent-start dialysis using
theKidney Disease: Improving Global Outcomes 2018 consensus definition and collected a wide variety of data
prospectively in >3000 patients followed from early-stage chronic kidney disease (CKD) to dialysis initiation.

• We identified both immediate trigger factors of urgent start, such as fluid overload, electrolytic disorders and acute-
on-chronic kidney injury, and several novel risk factors present ahead of the event, especially living alone, low health
literacy, hyperpolypharmacy and inadequate pre-dialysis nephrology care, independent of age and the presence of
heart failure.

• Several of these risk factors are potentially modifiable; such modification could substantially reduce the risk of urgent-
start dialysis.

What impact this may have on practice or policy?

• This study highlighted the importance of social factors: patients living alone or with a poor ‘understanding of written
documents from their doctor’ should be considered at high risk and receive closer monitoring in advanced-stage CKD,
especially if they have heart failure and/or are prescribed a large number of medications.

• We identified several areas of potential improvement in clinical practices, including increasing the intensity of
nephrology care and attendance at education programmes in advanced CKD, developing urgent-start peritoneal
dialysis programmes and improving conservative care management.
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period with major effects on mortality, morbidity, quality of life
and health resource utilization [1–3]. Conditions of dialysis ini-
tiation, whether planned or unplanned, with a timely or urgent
start, may strongly affect patients’ outcomes [4]. Pre-dialysis
care and education programmes have been associated with
fewer urgent starts, less catheter use and better survival [5–7].
Nevertheless, despite these programmes’ growing availability,
urgent start remains common and associated with high early
mortality [5, 8–10]. In France, it has been remarkably stable at
~30% of incident dialysis over the past 15 years [11]. Until re-
cently, the lack of a consensus definition for ‘urgent-start dialy-
sis’ made research on its risk factors difficult [12]. In 2018, a
Kidney Disease: Improving Global Outcomes (KDIGO)
Consensus Conference [4] clarification of this definition as ‘di-
alysis which must be initiated imminently or in less than
48 hours after presentation to correct life-threatening manifes-
tations’ opened up new research perspectives on this serious
and unsolved issue.

Late nephrologist referral is a well-documented determinant
of urgent-start dialysis [13–16]. A few studies using a variety of
definitions have nonetheless shown that this risk may be com-
mon even with early nephrology care [13, 17–19]. They identi-
fied older age, high body mass index (BMI), cardiovascular
disease, acute kidney injury (AKI), non-attendance at dialysis
information sessions and surgical delays for vascular access as
risk factors for starting dialysis urgently or without planning,
defined as initiation as an inpatient or with a central venous
catheter [12, 14, 18, 20]. Their retrospective design, however,
may have induced information bias. Moreover, social factors
such as education, health literacy or living conditions and pat-
terns of nephrology care related to dialysis start conditions have
not been adequately investigated, although they have been
shown to affect modality choice [21, 22], CKD progression [23,
24] and survival [25]. A well-designed prospective study was
needed to determine the relative impact of patient-, disease-
and provider-related factors associated with urgent-start
dialysis.

We used data from the Chronic Kidney Disease Renal
Epidemiology and Information Network (CKD-REIN) cohort
study [26] to estimate the risk of urgent-start dialysis and exam-
ine its determinants and early mortality in patients under ne-
phrology care. We also compared reasons and modalities of
dialysis initiation between patients starting urgently and non-
urgently, as well as their early mortality.

M A T E R I A L S A N D M E T H O D S

Study design and participants

The CKD-REIN is a prospective cohort study in 40 French
nephrology clinics, nationally representative geographically and
by legal status (public, private non-profit and private for-profit).
From July 2013 to March 2016, 3033 adult patients �18 years
of age with a proven CKD diagnosis, an estimated glomerular
filtration rate (eGFR) <60 mL/min/1.73 m2 and no prior
chronic dialysis or kidney transplantation were enrolled during
a routine nephrology visit. All patients signed an informed con-
sent and were followed up annually thereafter. A detailed study

protocol and cohort profile have previously been published [26,
27]. The ‘Institut National de la Santé et de la Recherche
Médicale’ (INSERM) Institutional Review Board approved the
study protocol (IRB00003888) on 18 June 2013. The study is
registered at ClinicalTrials.gov (NCT03381950).

Information

Baseline data collection instruments included patient- and
provider-level questionnaires coordinated with the interna-
tional CKD Outcomes and Practice Patterns Study [28].
Sociodemographic characteristics such as education, health lit-
eracy and living conditions were recorded from patient inter-
views or self-administered questionnaires. Health literacy was
assessed by asking patients ‘How often do you need help to un-
derstand written documents from your doctor or your pharma-
cist? Never, rarely, often, always?’ [29]. Clinical data and
medications were collected from medical records. Longitudinal
data including the number of nephrologist visits, hospitaliza-
tions and their causes and laboratory measures were collected
at 1-year intervals from medical records. We used the Chronic
Kidney Disease Epidemiology Collaboration equation for eGFR
[30]. Data about the information and education patients re-
ceived regarding KRT options and planning were also collected
longitudinally. Hospitalizations at dialysis starts were catego-
rized as planned or unplanned. Planned hospitalizations were
defined as hospitalizations scheduled to initiate dialysis.
Provider-level data included clinic legal status and the availabil-
ity of the patients’ nephrologists, assessed by the delay for out-
patient appointments.

Transition to KRT events and death

Deaths and KRT events—dialysis or pre-emptive transplan-
tation—were tracked from study enrolment through January
2020. Deaths were identified from medical records or reported
by family members at the annual follow-up. Transitions to KRT
events were reported by patients or identified from their medi-
cal records or by quarterly record linkage to the national REIN
registry [31]. Reasons to initiate dialysis were also collected
from medical records, including volume management, low kid-
ney function, uraemic symptoms, malnutrition, electrolyte
problems, post-surgical worsening of kidney failure and AKI.

Identification of urgent-start dialysis

We assessed all patients who began maintenance dialysis to
identify those who experienced an urgent start as defined by the
KDIGO guidelines [4]. Dialysis starts were classified as urgent
when this was reported in patients’ hospitalization or dialysis
initiation reports or from the REIN registry data at dialysis initi-
ation when these were missing [31]. The REIN registry’s defini-
tion of urgent start is similar to that of KDIGO except that
dialysis is to be initiated in <24 h for the REIN instead of 48 h
after presentation. Using both data sources, we were able to as-
certain dialysis start status in 541 of 581 patients (93%) who ini-
tiated dialysis during follow-up; 72 of 541 (13%) were identified
only from the REIN registry.
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Statistical analyses

We first determined the baseline characteristics of all partici-
pants, as percentages, means and standard deviations (SDs) or
medians and interquartile ranges (IQRs) as appropriate. We
then estimated the cumulative incidence for the competing risks
[32, 33] of urgent-start dialysis, non-urgent-start dialysis, pre-
emptive kidney transplantation and death in the overall popula-
tion. To reduce bias due to prevalent cases, we also estimated
these risks among incident CKD Stage 5 patients, defined as an
eGFR<15 mL/min/1.73 m2. To estimate the time to reach an
eGFR<15 mL/min/1.73 m2, we used the intercept and slope
predicted by a linear regression for the 2910 patients with an
eGFR�15 mL/min/1.73 m2 at baseline. In each model we used
all eGFR values available since enrolment, i.e. a median of 11
(IQR 7–16) values per patient. After the exclusion of 57 patients
with a single eGFR measurement and 19 with a predicted inter-
cept of <15 mL/min/1.73 m2, this analysis included 2834
patients. Observations were censored at the time of the most re-
cent information in any of the analyses.

Using chi-squared, Student or Wilcoxon–Mann–Whitney
tests as appropriate, we studied the crude associations of ur-
gent-start dialysis with patient-, disease- and provider-related
factors among the 541 patients with known dialysis start status,
regardless of their CKD stage baseline. The patient-related fac-
tors studied included sociodemographic variables, BMI, any
missed nephrologist visits in the year before dialysis or reported
dialysis refusal. Disease-related factors included the duration of
nephrology care at inclusion, comorbidities, hyperpolyphar-
macy (taking �10 drug classes) [34], albuminuria, hospitaliza-
tion for AKI from 1 to 12 months before starting dialysis and
haemoglobin level and eGFR at this start. Provider-related fac-
tors included the number of visits in the 12 months before dial-
ysis, nephrology appointment delay and KRT education and
modality planning during follow-up. We used multiple logistic
regression to estimate adjusted odds ratios (aORs) of urgent
start associated with age and gender, as well as with any factors
with a P-value <0.10 in the crude analysis unless they were
strongly correlated with another such factor. Robust variance
estimates were used to take the facility clustering effect into ac-
count. For variables with missing data, a multiple imputation
procedure was applied (multiple imputation with chained equa-
tions, 50 iterations, 20 datasets) including all covariates consid-
ered in the logistic regression model as well as two others
considered relevant (dialysis modality and access) [35]. We fit-
ted the model on each imputed dataset and pooled the estimates
into a single set of estimates to report the aOR of each variable.
Finally, we used chi-squared to compare reasons for dialysis ini-
tiation, dialysis start conditions and 3-month mortality between
urgent- and non-urgent-start patients. Data were analysed with
R software version 3.6.1 (R Foundation for Statistical
Computing, Vienna, Austria).

R E S U L T S

Participants’ baseline characteristics

In the overall patient population, the median eGFR at
baseline was 32 (IQR 23–41) mL/min/1.73 m2 and 123

patients had CKD Stage 5 (Table 1). The mean age was
67 years and 65% were men. More than half of the patients
had cardiovascular disease, 43% had diabetes and 43% were
exposed to hyperpolypharmacy.

Cumulative incidence of urgent-start dialysis before and
after reaching CKD Stage 5

Over a median follow-up of 4 years (IQR 3.0–4.8),581
patients started maintenance dialysis (86 urgently), 84 had a
pre-emptive transplantation and 402 died before starting any
KRT. In the overall population, the 5-year risk of urgent- and
non-urgent-start dialysis, pre-emptive transplantation and
death were 4, 17, 3 and 15%, respectively. Among the 2834
patients with CKD Stages 2–4 at inclusion, the linear model
identified 687 patients who reached eGFR<15 mL/min/
1.73 m2 during follow-up. Their 5-year risk to reach eGFR<15
was 28%, while their risks for urgent- and non-urgent-start dial-
ysis and death were 1, 2 and 13%, respectively (Figure 1A).
Among the 687 incident Stage 5 patients, the median follow-up
was 44 weeks (IQR 24–73) and the 2-year risks for urgent- and
non-urgent-start dialysis and death were 7, 54 and 10%, respec-
tively (Figure 1B). Of note, 45 of the 687 patients had no further
eGFR measurements after they reached eGFR<15 mL/min/
1.73 m2; 21 of them had either died or started KRT. The other
642 had a mean of 6.1 6 5.0 measurements, with a mean eGFR
of 11.9 6 2.5 mL/min/1.73 m2.

Determinants of urgent-start dialysis

Among the 541 patients who initiated dialysis and had data
available for their dialysis start status, 86 (16%) were identified
with urgent starts. In crude analyses, patient-related factors sig-
nificantly associated with urgent-start dialysis included older
age, living alone and low health literacy (Table 2). Patients who
started urgently tended to have missed a nephrology visit in the
year before dialysis and reported refusing dialysis more often
than those who did not, but these differences were not statisti-
cally significant. They also had more cardiovascular comorbid-
ities and were more often exposed to hyperpolypharmacy.
However, urgent-start dialysis was not significantly associated
with gender, BMI, baseline albuminuria or either haemoglobin
or eGFR at dialysis start. Significant provider-related factors in-
cluded fewer nephrology visits during the year before dialysis
initiation and fewer KRT planning and education programme
sessions during follow-up.

In the multivariate logistic regression, the aOR for urgent-
start dialysis was significantly higher in patients living alone
and in those with low health literacy, heart failure or hyperpoly-
pharmacy (Table 3). In contrast, it was significantly lower for
those with a higher number of nephrology visits and on the bor-
derline of significance for planned KRT modality. The latter
was strongly correlated with ‘attending an education pro-
gramme’, which accordingly was not included in the model. Of
note, the associations of urgent-start dialysis with age, diabetes
and cardiovascular disease (excluding heart failure) were no
longer significant after adjustment.

Urgent-start dialysis in patients referred early to a nephrologist 1503
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Modalities of dialysis initiation and early mortality

Fluid overload, hydroelectrolytic disorders, AKI and post-
surgery kidney function worsening were more frequently
reported as reasons to initiate dialysis in urgent- than non-ur-
gent-start patients (Figure 2). A third of the non-urgent starts
began in the hospital, and almost half of them were unplanned,
while 31% of the urgent starts used a functional dialysis access
(arteriovenous fistula or prosthetic graft or peritoneal catheter)
(Table 4). There was only one urgent-start peritoneal dialysis.
Early mortality was >4 times higher among urgent- than non-
urgent-start patients.

D I S C U S S I O N

This study confirms that a number of patients with CKD expe-
rience urgent start dialysis despite early referral to nephrology
care. Its prospective design enabled us to estimate the relative
weight of urgent-start dialysis compared with timely start KRT
and death in this setting. A novelty of the study is that it identi-
fied both immediate trigger factors of urgent start and risk fac-
tors present ahead of the event that are potentially modifiable.
It especially highlights the importance of social factors,

hyperpolypharmacy, as well as some nephrology practices in
the risk for urgent start, independent of clinical factors, notably
heart failure.

To our knowledge, this study is the first study to estimate the
competing risks of urgent-start dialysis versus timely KRT start
or death in patients under nephrology care. While the absolute
risks for these events strongly depend on age and eGFR at study
entry, their relative weight may reflect patients’ profiles and
their experience in the transition to kidney failure as managed
in each clinical setting. In the overall CKD-REIN population
(mean age 67 years; mean eGFR 32 mL/min/1.73 m2), the esti-
mated 5-year risk of urgent dialysis start—4%—was significant
compared with the 17% risk of non-urgent dialysis start and the
15% risk of death. Expressed as a percentage of all dialysis starts,
the observed 16% of urgent starts was lower, as expected in this
selected population of patients attending nephrology clinics,
than the 30% reported by the REIN registry for the overall dial-
ysis population, which includes many patients referred late to
specialists [11, 15]. However, this percentage is not comparable
with those of other studies that used different definitions than
ours, including dialysis start with an intravenous catheter or in-
hospital [13, 17–19]. Interestingly, our study shows that close to

Table 1. Baseline characteristics in the overall population (N ¼ 3033)

Characteristics Values
Missing data (%)

Sociodemographiccharacteristics
Age (years), mean (SD) 67 (13) –
Men, % 65 –

Education (years), % 1.2
�12 36
9–11 49 –
<9 15 –

Low health literacya, % 19 –
Kidney disease

Duration of nephrology care before inclusion (years), median (IQR) 4.3 (2.0–8.2) 4.7
Primary kidney disease, % 6.0

Glomerulonephritis 19 –
Diabetic nephropathy 21 –
Hypertensive nephropathy 22 –
Vascular nephropathy 8 –
Tubulointerstitial nephritis 13 –
Polycystic kidney disease 6 –
Other or unknown 11 –
eGFR (mL/min/1.73 m2), median (IQR) 32 (23–41) –

CKD stage at entry, n (%) –
Stages 2 and 3 1670 (55) –
Stage 4 1240 (41) –
Stage 5 123 (4) –

Albuminuria category, % 9.1
Normal 28 –
Moderately increased 31 –
Severely increased 41 –

Comorbidities and medications –
BMI (kg/m2), mean (SD) 29 (5.8) 2.1
Hypertension, % 91 –
Diabetes, % 43 –
Heart failure, % 13 –
Cardiovascular disease (excluding heart failure), % 52 1.4
Hyperpolypharmacy (�10 drug classes per day), % 43 –

aLow health literacy is defined as ‘rarely-often-always needing help to understand written documents from the doctor or the pharmacist’.
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30% of the patients who started urgently had a functional dialy-
sis access at initiation and >75% had a planned KRT, versus
74% and 88%, respectively, for those with non-urgent starts. On
the other hand, a third of the non-urgent starts initiated dialysis
in the hospital, half of them unplanned. These findings demon-
strate the importance of the clarification made by the KDIGO
between urgent versus non-urgent start and planned versus
unplanned dialysis modality; their causes may be different and
require specific investigations [4].

Patients seen by nephrologists were recently shown to have
more complex illnesses than those seen by other subspecialists,
due to their large number of comorbidities and prescribed med-
ications and their high mortality risk [36]. This complexity has
been defined as ‘an interaction between the personal, social and
clinical aspects of the patient’s experience that complicates pa-
tient care’. Transition to dialysis is a critical period where the
combination of these factors may significantly amplify the risk
of adverse events. As we reported previously, heart failure was a
major risk factor for urgent start in this cohort [12, 17, 20].
Heart failure management in advanced CKD is challenging and
volume management may require that dialysis start urgently
[37].

We also identified hyperpolypharmacy as another major
risk factor. Polypharmacy (�5 drug classes) and hyperpoly-
pharmacy (�10 drug classes) are highly prevalent in CKD
patients and associated with adverse drug effects, hospitaliza-
tions and mortality [38–41]. Their association with urgent-start
dialysis has not previously been described. Whether this associ-
ation is causal, resulting from over-, under- or otherwise inap-
propriate prescription of specific drug classes or their misuse by
patients is uncertain. Nevertheless, these findings should en-
courage physicians to reassess medication prescriptions

regularly in CKD patients and consider dose adjustment or
deprescription whenever possible [42–44]. Of note, in contrast
to other studies, we did not find that urgent-start dialysis was
significantly associated with BMI, diabetes or cardiovascular
disease other than heart failure after adjustment for other pa-
tient characteristics [12, 20].

Among the sociodemographic variables, older age is one the
risk factors most frequently associated with urgent-start dialysis
in crude analyses, while in studies that perform multivariate
analyses, it is often non-significant, as it is in ours [12]. Socio-
economic status, social isolation and health literacy have often
been associated with poor outcomes in CKD, but to our knowl-
edge, these factors have not previously been investigated in rela-
tion to dialysis start status [45–47]. In this study, a lower
education level was not significantly associated with urgent-
start dialysis. In contrast, we observed strong associations be-
tween an urgent start and both living alone and low health liter-
acy, independent of clinical and provider-related factors.
Health literacy is rarely assessed in routine nephrology practice
but should be given greater attention in view of the complexity
of kidney failure management [36].

Pre-dialysis educational programmes and timely modality
planning have long been established as major determinants of
better outcomes in the transition to dialysis [6, 7, 12, 15, 17–19].
Both were also associated with lower risks of urgent-start dialy-
sis in crude analyses, but because they are strongly correlated, it
was not possible to assess the independent impact of each on di-
alysis start status. However, although statistically significant,
the observed difference in the percentage of patients who
attended KRT education (89% and 81% in non-urgent- and ur-
gent-start patients, respectively) may not be considered clini-
cally meaningful. Beyond these two well-known factors, this
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FIGURE 1: Competing risks of urgent-start dialysis, non-urgent start dialysis, kidney transplantation or death before and after reaching an
eGFR<15 mL/min/1.73 m2. (A) Competing risks of progression to an eGFR<15 mL/min/1.73 m2, urgent-start dialysis, non-urgent start dialy-
sis, kidney transplantation or death among patients with CKD Stages 2–4 at baseline. Date at an eGFR<15 mL/min/1.73 m2 predicted from
the linear regression model. (B) Competing risks of urgent-start dialysis, non-urgent start dialysis, kidney transplantation and death among in-
cident patients with an eGFR<15 mL/min/1.73 m2.
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study emphasized the importance of closer follow-up during
the last year before dialysis. In multivariate analyses, each addi-
tional nephrology visit was significantly associated with 20%
lower odds of urgent start independent of multiple potential
confounders. A similar finding was also reported recently in the
French incident dialysis population by the national REIN regis-
try [15]. This result did not seem to be related to waiting time
for an appointment or to missed appointments; those rates, al-
though slightly higher in urgent- than non-urgent-start
patients, did not differ significantly between them. Although
10% of the patients who started urgently had chosen peritoneal
dialysis, our finding that only one was able to use it at initiation
highlights the barriers to urgent-start peritoneal dialysis [4].
Similarly, that 4% of urgent-start patients had chosen conserva-
tive care may reflect the difficulty in exercising this option in

the face of acute complications and the inability of supportive
care to manage symptoms effectively [48].

Major strengths of our study include the representativeness
of the nephrology clinic sample and the thorough identification
of KRT events through annual contact with patients combined
with record linkage with the national REIN registry. The use of
a standardized definition for urgent-start dialysis and its cross-
validation with the REIN registry data significantly decreased
the risk of misclassification for the main study outcome.
Finally, the extensive and prospective data collection made it
possible to investigate a number of novel determinants and re-
duce information bias and potential confounding.

Our study also has limitations. First, while missing KRT
events are unlikely, dialysis start status was missing for 40 (7%)
dialysis events. Moreover, 13% of the dialysis start statuses we

Table 2. Patient-, disease- and provider-related factors associated with urgent-start dialysis

Characteristics Urgent-start dialysis

No Yes P-value Missing data
(n¼ 455) (n¼ 86) (%)

Patient-relatedfactors
Age (years), mean (SD) 64 (13.9) 68 (11.8) 0.008 –
Men, % 65 67 0.7 –
Patient living alone, % 20 31 0.03 15.9

Education (years), % 0.1 0.4
�12 34 23
9–11 52 62 – –
<9 14 15 – –

Low health literacya, % 17 33 0.001 –
BMI (kg/m2), mean (SD) 29 (6.4) 30 (5.9) 0.3 2.0
At least one missed nephrology appointment in the year before dialysis, % 8 12 0.3 14.4
Reported dialysis refusal during follow-up, % 4 7 0.2 5.7
CKD- and comorbidity-related factors, %

Albuminuria category at baseline 0.08 7.6
Normal 6 9 – –
Moderately increased 20 28 – –

Severely increased 75 62 – –
Diabetes 47 59 0.03 0.4
Heart failure 11 30 0.001 –
Cardiovascular disease (excluding heart failure) 52 71 0.001 0.9
Hyperpolypharmacy (�10 drug classes) 40 63 0.001 –
Duration of nephrology care before inclusion (years), median (IQR) 5.3 (2.5–9.0) 4.9 (2.8–8.5) 0.7 2.4
Hospitalization for AKI within 1–12 months before dialysis, % 7 9 0.4 –
Haemoglobin at dialysis start (g/dL), median (IQR) 10.7 (9.6–11.5) 10.1 (9.3–11.5) 0.7 25.7
eGFR at dialysis start (mL/min/1.73 m2), mean (SD) 10 (3.9) 11 (5.7) 0.8 12.7

Provider-related factors
Facility legal status, % 0.2 –

University hospital 61 52 – –
Public hospital, 22 26 – –
For-profit and non-for-profit private facilities 17 22 – –

Nephrology visits in the 12 months before dialysis (n), median (IQR) 3 (2–5) 2 (1–4) 0.001 –
Wait time for an appointment with a nephrologist >3 months, % 30 37 0.3 39.1
Attendance to education programme, % 89 81 0.03 10.7
Planned kidney replacement modality, % 0.002 14.4

Haemodialysis 55 54 – –
Peritoneal dialysis 20 10 – –
Pre-emptive transplantation 10 6 – –
Unspecified modality 2 2 – –

Any of above-planned modality 87 72 – –
Conservative management 1 4 – –
No planning 12 24 – –

aLow health literacy is defined as ‘rarely-often-always needing help to understand written documents from the doctor or the pharmacist’.
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studied were only identified from the REIN registry, which uses
an urgent-start definition similar to that of KDIGO, except for
the shorter time to initiate dialysis after presentation, which is
only 24 h in REIN rather than 48 h. Both these limitations may
have resulted in slightly underestimating the risk of urgent start
and reduced study power for multivariate analyses. In addition,
although we define urgent-start dialysis accurately using CKD-
REIN and REIN data and hospital reports, some subjectivity
remains in the interpretation of ‘life-threatening manifestations’

requiring dialysis initiation in<48 h [4]. Third, we did not con-
sider non-linear GFR trajectories to predict time to
eGFR<15 mL/min/1.73 m2, which could have affected our risk
estimate for this event, as this type of trajectory can vary over
time [49, 50]. Nonetheless, this had no impact on our main
analyses of the determinants of urgent-start dialysis. Fourth,
patients consenting to take part in research, even observational
studies, are often different from those declining or not invited.
In the CKD-REIN, however, we have previously shown that

Table 3. Adjusted odds-ratios for urgent-start dialysis according to patient-, disease- and provider-related factors

Determinants Crude ORsa aORsa

(95% CIs) (95% CIs)

Patient-related factors
Age, per year 1.02 (1.01–1.04) 1.01 (0.99–1.03)
Men versus women 1.11 (0.64–1.94) 1.26 (0.71–2.23)
Patient living alone 1.82 (0.94–3.52) 2.14 (1.08–4.25)
Education (years)
>11 Reference –
9–11 1.74 (0.94–3.21) –
<9 1.57 (0.73–3.39) –

Low health literacyb 2.27 (1.35–3.85) 2.22 (1.28–3.84)
BMI, per kg/m2 higher 1.02 (0.99–1.05) –

Disease-related factors
Albuminuria category –

Normal, % Reference –
Moderately increased, % 0.86 (0.33–2.24) –
Severely increased, % 0.49 (0.21–1.11) –

Diabetes 1.67 (1.09–2.54) 0.94 (0.58–1.55)
Heart failure 3.36 (1.91–5.90) 2.60 (1.47–4.57)
Cardiovascular disease (excluding heart failure) 2.28 (1.51–3.44) 1.30 (0.79–2.14)
Hyperpolypharmacy (�10 drug classes per day) 2.53 (1.47–4.36) 2.14 (1.17–3.90)
Duration of nephrology care before inclusion,per year 0.99 (0.96–1.03) –

Provider-related factors
Attendance to education programme (yes versus no) 0.50 (0.26–0.97) –
Planned kidney replacement modality (yes versus no) 0.33 (0.17–0.67) 0.46 (0.19–1.10)
Number of nephrology visits in the 12 months
before dialysis,for each visit

0.80 (0.72–0.88) 0.81 (0.70–0.94)

eGFR at dialysis start (mL/min/1.73 m2) 1.02 (0.95–1.1) –
Wait time for an appointment with a nephrologist >3 months 1.55 (0.84–2.88) –

aFacility clustering effect taken into account using robust variance estimates.
bLow health literacy is defined as ‘rarely, often or always needing help to understand written documents from the doctor or the pharmacist’.

Table 4. Dialysis start conditions and 3-month mortality according to dialysis start status

Outcomes All dialysis Urgent start dialysis

No Yes P-value Missing data, %
(N¼ 541) (n¼ 455) (n¼ 86)

Dialysis startconditions
Hospitalizations at dialysis start, % – – – <0.001 19.8

Unplanned 32 15 100 – –
Planned 14 17 – – –
No hospitalization 54 68 – – –

Dialysis modality, % <0.001 7.8
Haemodialysis 84 82 99 – –
Peritoneal dialysis 16 18 1 – –

Dialysis access, % <0.001 7.8
Intravenous catheter 32 26 70 – –
Arteriovenous fistula 50 54 27 – –
Prosthetic graft 2 2 3 – –
Peritoneal catheter 16 18 1 – –

3-month mortality, % 4 3 13 <0.001 –
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although study participants were slightly younger than overall
nephrology clinic–eligible patients who were not invited to par-
ticipate, their CKD stage and diabetes prevalence were similar
at baseline [27]. Finally, despite its large sample size, this study
lacked power to analyse risk factors for urgent start by sub-
groups of causes.

Our findings have several implications for patients and
nephrology practices. They provide new insights on the
competing risks of urgent-start dialysis and death for those
who reached CKD Stage 5 and call attention to this critical
aspect of the transition period to KRT, previously poorly
documented. They also reveal the importance of social fac-
tors, often overlooked in this context. Patients living alone
or with a poor understanding of written documents from
their doctor should be considered at high risk and receive
closer monitoring in advanced-stage CKD, especially if they
have heart failure and/or are prescribed a large number of
medications. Finally, they identified several areas of poten-
tial improvement in clinical practices, including increasing
intensity of nephrology care and attendance at education
programmes in advanced CKD, developing urgent-start
peritoneal dialysis programmes and improving conservative
care management.

In conclusion, urgent-start dialysis remains a challenging is-
sue, even among patients with early nephrology care. This study
identified a number of potentially modifiable risk factors, the
consideration of which may substantially reduce the incidence
of urgent-start dialysis. Whether the current implementation in
France of a care bundle for patients with advanced CKD, in-
cluding several nephrologist, advanced practice nurse and dieti-
cian visits combined with KRT education, will improve dialysis
transition and reduce the urgent-start rate will need to be
evaluated.
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Metzger, Elodie Speyer, Céline Lange, Reine Ketchemin,
Natalia Alencar de Pinho and all the clinical research associ-
ates. We thank Jo Ann Cahn for editing the English version.
All legal authorizations were obtained, including those from
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FIGURE 2: Main reasons to initiate dialysis according to urgent versus non-urgent dialysis start status.
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